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RESEARCH ARTICLE Open Access
Prevalence and risk factors of depressive
symptoms in a Canadian palliative home care
population: a cross-sectional study
Kathryn A Fisher1*, Hsien Seow2, Kevin Brazil3, Shannon Freeman4, Trevor Frise Smith5 and Dawn M Guthrie6
Abstract
Background: Depression in palliative care patients is important because of its intrinsic burden and association with
elevated physical symptoms, reduced immunity and increased mortality risk. Identifying risk factors associated with
depression can enable clinicians to more readily diagnose it, which is important since depression is treatable. The
purpose of this cross-sectional study was to determine the prevalence of depressive symptoms and risk factors
associated with them in a large sample of palliative home care patients.
Methods: The data come from interRAI Palliative Care assessments completed between 2006 and 2012. The sample
(n = 5144) consists of adults residing in Ontario (Canada), receiving home care services, classified as palliative, and
not experiencing significant cognitive impairment. Logistic regression identified the risk factors associated with
depressive symptoms. The dependent variable was the Depression Rating Scale (DRS) and the independent
variables were functional indicators from the interRAI assessment and other variables identified in the literature. We
examined the results of the complete case and multiple imputation analyses, and found them to be similar.
Results: The prevalence of depressive symptoms was 9.8%. The risk factors associated with depressive symptoms
were (pooled estimates, multiple imputation): low life satisfaction (OR = 3.01 [CI = 2.37-3.82]), severe and moderate
sleep disorders (2.56 [2.05-3.19] and 1.56 [1.18-2.06]), health instability (2.12 [1.42-3.18]), caregiver distress 2.01
[1.62-2.51]), daily pain (1.73 [1.35-2.22]), cognitive impairment (1.45 [1.13-1.87]), being female (1.37 [1.11-1.68]),
and gastrointestinal symptoms (1.27 [1.03-1.55]). Life satisfaction mediated the effect of prognostic awareness on
depressive symptoms.
Conclusions: The prevalence of depressive symptoms in our study was close to the median of 10-20% reported in
the palliative care literature, suggesting they are present but by no means inevitable in palliative patients. Most of
the factors associated with depressive symptoms in our study are amenable to clinical intervention and often
targeted in palliative care programs. Designing interventions to address them can be challenging, however,
requiring careful attention to patient preferences, the spectrum of comorbid conditions they face, and their social
supports. Life satisfaction was one of the strongest factors associated with depressive symptoms in our study, and is
likely to be among the most challenging to address.
Keywords: Depression, Depressive symptoms, Palliative care patients, Depression Rating Scale, InterRAI Palliative
Care assessment, Risk factors for depression, Prevalence of depressive symptoms
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Background
Depression is one of the most common mental health
problems worldwide [1]. It is also considered to be
common [2], but by no means inevitable [3], in palliative
care populations. Estimated prevalence rates for depression
in palliative care populations vary widely, from 1 to 77%
with a median of 10-20% [4-6]. Systematic reviews attribute
the wide range of prevalence rates to a number of factors,
including small samples, variation in assessment tools
used, and classification of symptoms [6,7]. Common
methodological criticisms include reliance on screening
instruments that have not been validated in a palliative
population, the lack of a clear definition of depression, and
inclusion of somatic symptoms (e.g., weight loss) in depres-
sion scales thereby introducing symptom overlap with the
effects and/or treatment of the terminal illness [5-8].
While the probable consequence of many of these weak-
nesses is to inflate prevalence rates [6,7], this is offset by the
known barriers to detection and management of depression.
The diagnosis of depression is not straightforward in older
patients generally [9], who represent a significant proportion
of the palliative care population. Diagnostic challenges
unique to the palliative care setting also arise, such as
distinguishing depression from the normal grief process
or neurovegetative symptoms (e.g., sleep, appetite,
concentration) that often accompany cancer and/or
its treatment. Physicians may be reluctant to diagnose
depression because they view treatment as adding to
an already high medication burden or having limited
effectiveness [4,10]. Oncologists and palliative care
clinicians also cite a lack of time to perform the necessary
diagnostic work as a significant barrier to diagnosing
depression [4]. Yet, untreated depression reduces the
quality of life of palliative patients, and has been
associated with increased physical symptoms such as
pain and fatigue, resulting in more hospitalizations and
physician visits [11,12]. Depression is an independent risk
factor for cancer mortality [13], is associated with an
increased desire for death and assisted suicide [14], can
reduce compliance with treatment [15,16], can decrease
immune system response, and can cause patients to avoid
making important health care decisions or plans for
personal affairs [10]. This suggests that depression can be
a very serious disorder, yet it appears to be treatable even
in palliative populations [10,17-19].
Previous studies that have examined depression in
palliative care patients have established associations
with certain physical symptoms (e.g., sleep disorders,
fatigue, dyspnea, pain, functional disability) [2,4,20,21],
psychological symptoms (psychological well-being,
spirituality, hopelessness, cognitive loss) [20,22,23], demo-
graphic variables (e.g., younger age, gender) [2,21,24,25],
prognosis [2], prognostic awareness [26,27], social support
[5,21,28,29], and caregiver distress [30,31]. However, prior
research has been limited in several ways, notably the lack
of sufficient sample sizes [5], samples that do not include
people being treated in home settings [32], and the
use of assessment tools that have not been validated
in a palliative population [3,5].
To address these limitations, we conducted a study
using a validated tool to screen for depression in a large
sample of palliative home care patients. Specifically, we
examined the prevalence and risk factors associated with
depressive symptoms in a cross-sectional analysis of an
existing dataset consisting of home care patients in
Ontario (Canada) that were classified as palliative (or
end-of-life). The aim was to assist clinicians in identifying
palliative care patients at risk of depression that would most
likely benefit from further assessment and intervention to
address depression.
Methods
Study sample
The interRAI Palliative Care (interRAI PC) assessments
were completed between 2006 and 2012 by trained case
managers using all sources of information available at the
time of assessment. Assessors compared the information
to standardized coding rules and item definitions, and
followed a standard protocol outlined in the interRAI PC
manual [33]. The interRAI PC is a copyrighted instrument
(www.interrai.org) designed for adults (18+) with palliative
and end-of-life needs, regardless of setting (e.g., acute care,
hospice, home care). The assessments were part of a pilot
implementation of the interRAI PC in six of fourteen
home care provider organizations in Ontario. All
clients in the six sites who were classified as palliative
were assessed with the interRAI PC. Patients were
classified as palliative by the home care case manager
if they were no longer responsive to curative treatment,
considered to be dying, and the goal of care was to alleviate
distressing symptoms in the last stage of their illness
[34]. Informed consent was obtained from clients for
participation in the pilot.
The study sample consisted of patients in the pilot who
were 18+ living in Ontario, and not experiencing significant
cognitive impairment (i.e., Cognitive Performance Score
[CPS] < 4, see “Measures” below). Eliminating patients
with significant cognitive impairment was done because
neurodegeneration can interfere with patients’ emotional
disposition, making it challenging for clinicians to diagnose
depression [35].
Measures
All variables used in the analyses were derived from infor-
mation in the interRAI PC, which is one of a number of
interRAI instruments currently used as routine assessments
in countries within North America, the Nordic region,
Western Europe, the Czech Republic and Japan. InterRAI
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instruments feature a number of consistently-defined mea-
sures and scales. This facilitates their portability
across service sectors and can foster continuous improve-
ment, especially in palliative care services, which are
increasingly being delivered by a range of multidisciplinary
service providers.
InterRAI PC depression rating scale (DRS)
The dependent variable in this study was the score on the
interRAI Depression Rating Scale (DRS). The DRS is an
assessor-rated score created by summing the responses to
the following 7 items: made negative statements, persistent
anger with self or others, expressions of seemingly
unrealistic fears, repetitive health complaints, repetitive
non-health complaints, sad/pained/worried facial expres-
sions, and crying and tearfulness. The four item response
categories are rescaled and the responses summed to
generate a DRS score ranging from 0 to 14. A score
of three or higher has been shown to be predictive of
a clinically-confirmed depression diagnosis [36]. The
DRS has been validated against the Hamilton Depression
Rating Scale, the Cornell Scale for Depression in Dementia,
and psychiatrists’ ratings [36]. Unidimensionality, reliability
and validity of the DRS in a palliative care population were
also recently demonstrated, with the evidence including: a
Mökken Scale homogeneity coefficient of 0.34, ordinal
reliability measures ranging from 0.78 to 0.86, higher
correlations of the DRS with mood items compared to
physical function items (indicating convergent and diver-
gent validity), and the ability of the DRS to distinguish
between subgroups of patients in the expected manner [37].
Other interRAI PC scales
The interRAI PC contains a number of embedded health
index scales. For example, the Cognitive Performance
Scale (CPS) can range from 0 (cognitively intact) to 6
(very severe impairment), and it has been validated against
the Mini-Mental State Examination [38]. Functional
performance was measured using the Activities of
Daily Living Self-performance Hierarchy Scale (ADL
SHS), which categorizes 4 ADLs (locomotion, eating,
personal hygiene, toilet use) on a scale ranging from
0 (independence) to 6 (total-dependence in late-loss ADLs)
[39]. A score of 2 or more represents a conventionally-used
cut-off indicating that limited assistance is required for at
least one of the ADLs. Pain was assessed using a four-point
pain scale ranging from 0 (no pain) to 3 (excruciating
daily pain), with a cut-off of 2 used to identify patients
experiencing daily pain. The pain scale has been validated
against the Visual Analogue Scale [40] and is used as
an outcome quality indicator in home care settings [9].
Health instability and illness severity was measured using
the Changes in Health, End-Stage disease and Signs and
Symptoms (CHESS) scale. Scores range from 0 to 5, with
5 representing the highest level of health instability. The
CHESS score is a very strong predictor of mortality
independent of age and a number of other factors
[41], and successfully predicts adverse outcomes compared
to other measures [42].
InterRAI PC items
Other independent variables were identified from a
review of the palliative care literature, and included in
the model subject to availability within the interRAI PC
and significance in terms of their association with the DRS.
An alpha level of 0.25 was used for the χ2 significance tests
to identify the initial list of independent variables to guard
against the omission of potentially-important variables.
Additional file 1: Table S1 provides the definitions for the
independent variables. Some variables were composite
measures that were either summative (sleep disorders,
gastrointestinal disorders) or conditional on the presence of
one or more situations (caregiver distress, life satisfaction).
For life satisfaction, principal component factor analysis
and the Cronbach’s alpha coefficient were used to confirm
the validity of combining five (conceptually broad) items
into one measure. Factor analysis confirmed a 1-factor
solution, all factor loadings were high (0.67-0.81), and the
Cronbach’s alpha was 0.77 suggesting acceptable internal
consistency.
Statistical analysis
A multivariate logistic regression model was created
using the DRS as the dichotomous dependent variable
(DRS ≥ 3 versus <3) and the interRAI functional indicators
and other significant items (p ≤ 0.25) as independent vari-
ables. The independent variables considered for inclusion
in the regression model are listed in the first column of
Table 1. All variables were categorical with the categories
determined by examining logit plots and univariate statis-
tics measuring distributional properties. The derivation and
meaning of response categories for the independent
variables is provided in the (Additional file 1: Table S1,
second and third columns).
Multicollinearity was assessed using polychoric correla-
tions because these are preferred as a measure of associ-
ation for ordinal data [43,44]. A cutoff of 0.40 was used to
identify variable pairs where elimination of one item was re-
quired to avoid mulit-collinearity problems. The following
variable pairs exceeded the cutoff:
 prognosis with the CHESS score;
 prognosis and the CHESS score with the ADL SHS
score and appetite problems;
 the CHESS score with dyspnea;
 the CPS score with communication problems and
the ADL SHS score; and
 marital status with living alone.
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Table 1 Item subgroups stratified by DRSc cutoff
Item Categories Unadjusted
OR (95% CI)a
All patients (%)
nb N = 5144
DRS < 3% (n)
N = 4339
DRS ≥ 3% (n)
N = 448h
p value for χ2 test
of Significance
% (n)
missingi
Age 18-64 1.8 (1.3, 2.5) 34.0% (1626) 33.0% (1432) 43.3% (194) <0.0001 0.0% (0)
65-74 1.3 (0.9, 1.9) 25.5% (1219) 25.5% (1107) 25.0% (112)
75-84 1.1 (0.7,1.5) 28.7% (1375) 29.3% (1273) 22.8% (102)
85+ Reference 11.8% (567) 12.2% (527) 8.9% (40)
Gender Female 1.2 (1.0,1.5) 50.9% (2422) 50.4% (2175) 55.6% (247) 0.0369 0.6% (30)
Male Reference 49.1% (2335) 49.6% (2138) 44.4% (197)
Marital status No partner 1.0 (0.8. 1.2) 38.7% (1785) 38.8% (1622) 38.3% (163) 0.8359 3.7% (178)
Married or have partner Reference 61.3% (2824) 61.2% (2561) 61.7% (263)
Sitec windsor Site 1 0.6 (0.3,1.1) 3.6% (174) 3.7% (161) 2.9% (13) 0.1079 0.0% (0)
Site 2 0.7 (0.4, 1.0) 64.4% (3083) 64.8% (2812) 60.5% (271)
Site 3 0.7 (0.5, 1.2) 16.8% (802) 16.7% (726) 17.0% (76)
Site 4 0.9 (0.5, 1.5) 8.3% (397) 8.1% (352) 10.0% (45)
Site 5 1.1 (0.6, 2.2) 2.4% (116) 2.3% (100) 3.6% (116)
Site 6 Reference 4.5% (215) 4.3% (188) 6.0% (27)
Co-morbidities (#)d C 5+ 1.8 (1.3, 2.4) 9.6% (458) 9.1% (395) 14.1% (63) 0.0003 0.0% (0)
3-4 1.3 (1.0,1.6) 32.7% (1564) 32.4% (1405) 35.5% (159)
0-2 Reference 57.8% (2765) 58.5% (2539) 50.5% (226)
Diagnosis prima Cancer 0.8 (0.5, 1.1) 86.5% (4141) 91.6% (3791) 8.4% (350) 0.3094 0.0% (0)
Cardiovascular 0.7 (0.4, 1.1) 4.6% (220) 92.6% (204) 7.4% (16)
COPD 0.7 (0.3, 1.5) 1.7% (81) 92.6% (75) 7.4% (6)
Other Reference 7.2% (345) 89.1% (307) 10.9% (38)
Prognosis Death imminent (days)
- < 6 wks
2.7 (2.0,3.8) 8.6% (358) 7.9% (295) 14.9% (74) <0.0001 12.8%
(615)
>6 wks - < 6 mths 1.6 (1.3, 2.1) 47.6% (1987) 47.0% (1760) 53.7% (227)
6+ mths Reference 42.8% (1827) 45.2% (1694) 31.4% (133)
CHESSe Moderate, Severe (2+) 3.3 (2.2, 4.8) 83.0% (3770) 81.9% (3359) 93.6% (412) <0.0001 5.1% (247)
None, Minimal (0,1) Reference 17.0% (770) 18.1% (742) 6.4% (28)
Awareness of
prognosis
No 1.4 (1.1, 1.8) 45.8% (924) 44.2% (786) 52.5% (138) 0.0122 13.0%j
(305)
Yes Reference 54.7% (1116) 55.8% (991) 47.5% (125)
Pain scale Moderate-Severe ((2+) 2.4 (1.9, 3.0) 64.1% (3034) 62.6% (2680) 79.7% (354) <0.0001 1.2% (59)
None, Minimal (0,1) Reference 35.8% (1694) 37.4% (1604) 20.3% (90)
CPSf Moderate-high
impairment (2+)
2.1 (1.7, 2.6) 16.6% (796) 15.5% (671) 27.9% (125) <0.0001 0.0% (0)
None, Low impairment
(0,1)
Reference 83.4% (3991) 84.5% (3668) 72.1% (323)
ADL SHSg Limited, Extensive (2+) 1.4 (1.1, 1.7) 37.4% (1752) 36.7% (1560) 44.0% (192) 0.0027 2.2% (103)
Independent (0,1) Reference 62.6% (2932) 63.3% (2688) 56.0% (244)
Communication
disorders
Yes 1.2 (1.1, 1.6) 29.0% (1374) 28.5% (1223) 33.9% (151) 0.0171 1.0% (46)
No Reference 71.0% (3367) 71.5% (3072) 66.1% (295)
Sleep disorders Severe 3.5 (2.8, 4.4) 27.0% (1245) 24.9% (1039) 48.1% (206) <0.0001 3.7% (178)
Moderate 2.1 (1.6, 2.8) 17.5% (808) 17.3% (723) 19.9% (85)
Minimal Reference 55.5% (2556) 57.9% (2419) 32.0% (137)
Appetite Poor 1.7 (1.3, 2.1) 22.5% (1038) 21.5% (898) 31.8% (140) <0.0001 3.5% (166)
Good Reference 77.5% (3583) 78.5% (3283) 68.2% (300)
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Prognosis and the CHESS score are both mortality
measures. CHESS was retained in the model instead of
prognosis because it has been validated and displays less
assessor variability in use and judgement [41]. Dyspnea,
appetite problems and the ADL SHS score were eliminated
because each of these directly relates to items used in
calculating the CHESS score [41]. The CPS score was
retained in the model instead of communication problems
because the validity and reliability of the former is well
established [38], and many studies report an association
between cognitive impairment and depression [9,45,46].
Living alone was retained in the model instead of marital
status because of the strong bi-variate association it shows
with the DRS (Table 1), and because it better captures the
extent of social isolation, which has been long recognized
as a risk factor for depression [47,48].
The impact of missing data was also considered. Although
the extent of missing data for most items is below 5%
(Table 1), restricting the analysis to clients having a response
for all variables included in the model (a complete
case analysis) reduces the sample from 5,144 to 3,734,
a reduction of 27%. While a complete case approach is
often used in health research [49], other methods are
receiving increased attention with the choice of method
depending on the pattern of missing data and the
mechanisms causing it [50]. We believe that our missing
data reflect a random process rather than systematic bias.
However, we cannot be certain which of the three
randomness patterns described in the literature applies to
our data: missing completely at random (MCAR), missing
at random (MAR), or missing not at random (MNAR)
[50]. There is no universal method of handling MNAR,
but the pattern is rare [51]. MCAR has been found to be
insensitive to the method of handling missing data [50],
but this pattern is also rare [51,52]. MAR characterizes
most missing data [51,52], and multiple imputation is
recommended for this pattern because it leads to unbiased
results with correct standard errors [50,52]. We performed
multiple imputation, and provide these results alongside
those for the complete case analysis, as has been previously
recommended [53]. Logistic regressions were performed
using backward selection and a significance level of 0.05
for retaining model variables. Risk factors were considered
significant if they were selected in at least 50% of the
logistic regressions (i.e., 50 regressions were run, one
for each of the 50 imputations conducted, with factors con-
sidered significant if they were retained in at least 25 runs).
Multiple imputation used continuous-based imputation
with rounding [54] and the results for 50 imputations
were pooled using normalizing transformations [55].
Table 1 Item subgroups stratified by DRSc cutoff (Continued)
Dyspnea Severe 1.4 (1.1, 1.8) 15.8% (750) 15.4% (662) 19.8% (88) 0.0301 1.1% (51)
Moderate 1.2 (0.9, 1.4) 29.2% (1383) 29.1% (1250) 30.0% (133)
Minimal Reference 55.0% (2603) 55.5% (2380) 50.2% (223)
Gastrointestinal
symptoms
Moderate-severe 1.9 (1.5, 2.3) 45.2%% (2037) 43.7% (1785) 59.0% (252) <0.0001 5.8% (277)
Minimal Reference 54.8% (2473) 56.3% (2298) 41.0% (175)
Life satisfaction Low life-satisfaction 2.8 (2.3, 3.5) 41.0% (1846) 38.6% (1574) 64.0% (272) <0.0001 6.0% (287)
High life-satisfaction Reference 59.0% (2654) 61.4% (2501) 36.0% (153)
Living alone Living alone 1.3 (1.0, 1.7Q) 19.3% (892) 19.6% (822) 16.0% (70) 0.0670 3.3% (157)
Living with others Reference 80.7% (3738) 80.4% (3370) 84.0% (368)
Supportive family No strong family support 1.6 (1.1, 2.4) 4.7% (222) 4.5% (191) 7.0% (31) 0.0170 1.1% (53)
Strong, supportive family Reference 95.3% (4512) 95.6% (4098) 93.0% (414)
Caregiver distress Caregiver exhibits signs
of distress
2.7 (2.2, 3.3) 23.3% (1063) 21.3% (878) 42.2% (185) <0.0001 4.7% (227)
Caregiver does not exhibit
signs of distress
Reference 76.7% (3497) 78.7% (3244) 57.8% (253)
a95% CI straddling 1.0 are not statistically significant.
bSubgroup totals are the total sample (n = 5144) less clients where DRS or item was missing.
cAll 6 sites are located in Ontario, Canada; site names not shown to protect patient confidentiality.
dIncludes primary diagnosis.
eCHESS = Change in Health, End-Stage and Disease Symptoms and Signs.
fCPS = Cognitive Performance Scale.
gADL SHS = Activities of Daily Living Self-performance Hierarchy Scale.
hCorresponds to a prevalence of depressive symptoms of 9.4% [448/(4339 + 448)×100].
iExpressed as the number missing for this item divided by the number of clients with a non-missing DRS score (4787 of the 5144 clients in the total sample),
multiplied by 100.
jExpressed as the number of clients missing for this item divided by the number of clients with non-missing DRS scores and a prognosis < 6 months (n = 2345),
multiplied by 100.
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Imputation included the outcome variable (DRS) [56]
and all independent variables left after addressing the
multi-collinearity concerns discussed above.
A special sub-analysis was undertaken to explore
whether prognostic awareness was a potential risk factor
for depression. This analysis employed a smaller sample
consisting of patients with an estimated prognosis of less
than six months, because prognostic awareness in the
interRAI PC pertains only to this subgroup. We also
tested whether the effect of prognostic awareness on
the DRS was mediated by life satisfaction, using the
methodology recommended by Frazier et al. [57]. Mediation
was examined because of the complex way that prognostic
awareness appears to interact with acceptance in shaping
depression [27]. In particular, we were interested in whether
life satisfaction (which includes acceptance and optimism)
mediated the relationship between prognostic awareness
and the DRS, in light of the research linking “peaceful
awareness” with more positive end-of-life outcomes [3,27].
It is recommended that the goodness-of-fit of prognostic
models be assessed using measures of both discrimination
and calibration [58,59]. The c statistic, which corresponds
to the area under the receiver operating characteristic
(ROC) curve, was chosen as the measure of discrimination,
and the Hosmer and Lemeshow statistic was chosen
to assess calibration. A c statistic of 0.70 or greater
indicates good sensitivity and specificity, and a Hosmer
and Lemeshow statistic that is small with a large p value
indicates acceptable model fit.
SAS Version 9.2 was used for all of the statistical analyses
(www.sas.com). The study was approved by the Office
of Research Ethics at the University of Waterloo. This
institution is responsible for managing and controlling
access to the data used in this study.
Results
Sample characteristics
Sample characteristics are provided in Table 1. Two-thirds
of the sample was over the age of 65, with an average age
of 70.0 years and a range of 19.6-107.2 years. The study
sample was evenly distributed by gender (49.1% male),
and over half (61%) were currently married. The
prevalence of symptoms of depression was 9.4% in
the full sample (patients with DRS ≥3, footnote h of
Table 1). Eighty-three percent of the sample had a
CHESS score of 2 or more, with this high percentage
reflecting the severity of illness characterizing this
palliative population. Sixteen percent of the sample had a
CPS score of 2 or more, which is approximately equal to a
score of 19.2 on the Mini-mental State Examination [38].
The assessor-reported item on prognostic awareness,
which applies to patients with an estimated prognosis of
less than six months, indicated that just over half of these
patients were aware of their prognosis. Thirty-seven
percent of the sample experienced at least a moderate
level of functional impairment, almost two-thirds had
daily pain, and 42% had at least 3 co-morbidities, with
cancer being the main diagnosis (86.5%). One quarter of
the patients reported that their caregivers were distressed,
although the vast majority (95%) reported having a
supportive family.
Independent variables for logistic regression
Table 1 provides the bivariate associations between the
independent variables and the DRS (ORs and 95% CI, χ2
p values). The DRS was significantly (p ≤ 0.05) associated
with the majority of items. The proportion of patients
with DRS scores ≥ 3 was higher for patients who: were
younger, female, had with more co-morbidity, pain,
cognitive impairment, health instability (CHESS), needed
more assistance with ADLs, sleep disorders, appetite prob-
lems, gastrointestinal problems, communication problems,
dyspnea, and caregiver distress. On the other hand, the
proportion of patients with DRS scores ≥3 was lower for
patients with an estimated prognosis of more than
6 months, high life satisfaction and more family support.
Among those with an estimated prognosis of less than six
months, prognostic awareness was associated with lower
DRS scores. There is little evidence of the DRS varying by
marital status, site, or living arrangement (alone versus
with others). There were also no significant differences in
the DRS across diagnostic categories, consistent with
a recent study by Steinhauser et al. [60].
Risk factors associated with depressive symptoms
Table 2 provides the logistic regression results for the
complete case and multiple imputation models. The
results from the two methods were similar for the risk
factors selected into the models and the relative strength
of their association with the DRS. Both methods found
that life satisfaction had the strongest association with
the DRS, and both selected the following six risk factors:
life satisfaction, CHESS, sleep disorders, pain, caregiver
distress and gender. The multiple imputation analysis
identified two additional risk factors associated with the
DRS - cognitive impairment and gastrointestinal symptoms.
The c statistic was above 0.70 for the complete case and all
multiple imputation models, indicating good sensitivity and
specificity. The Hosmer and Lemeshow statistic for the
complete case model was relatively small with a large
p value (6.97; p = 0.54), indicating model acceptability.
For the multiple imputation models, this statistic
showed much more variation compared to the c statistic,
as expected [59], but in all cases the statistic indicated
acceptable model fit.
We note that prognosis is closely related to CHESS
and performs a similar function in the model – i.e., if
prognosis is included instead of CHESS, it is a significant
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risk factor along with the seven other variables selected
into the CHESS model (see Table 2). The prognosis
model also identifies one additional risk factor, number
of co-morbidities, although the OR is significant for the
highest category only (5+). These results reflect the
conceptual overlap between CHESS and prognosis
and the strong relationship both show with the DRS
(see Figures 1 and 2).
We also examined whether prognostic awareness was
a risk factor associated with depressive symptoms. We
used multiple imputation, and ran the logistic regression
for patients with an estimated prognosis of less than six
Table 2 Risk factors associated with depressive symptoms (DRS 3+) comparison of complete case and multiple
imputation analyses (Model with CHESSb as Mortality Measure)
Independent variable Complete case analysis (n = 3734)
Adjusted odds ratio (95% confidence limit)
Multiple imputation (n = 5144)
Pooled odds ratios (Pooled 95% confidence limit)
Life satisfactiona
Low 3.070 (2.37-3.98) 3.01 (2.37-3.82)
High Reference Reference
CHESSb
2+ 2.88 (1.79-4.62) 2.122 (1.42-3.18)
0-1 Reference Reference
Sleep disordersc
Severe 2.78 (2.14-3.60) 2.56 (2.05-3.19)
Moderate 1.52 (1.10-2.11) 1.56 (1.18-2.06)
Minimal Reference Reference
Pain scale
2+ 2.18 (1.64-2.89) 1.73 (1.35-2.22)
0-1 Reference Reference
Signs of caregiver distress
Yes 1.93 (1.51-2.45) 2.01 (1.62-2.51)
No Reference Reference
Gender
Female 1.42 (1.13-1.79) 1.37 (1.11-1.68)
Male Reference Reference
Cognitive impairment
CPSd 2+ N/Se 1.45 (1.13-1.87)
0-1 Reference
Gastrointestinal symptoms
Moderate-severe N/Se 1.27 (1.03-1.55)
Minimal Reference
Goodness of fit
C statistic 0.77 0.77 (0.75-0.77)f
Hosmer & Lemeshow -χ2 6.97 5.27(1.5-14.1)f
-p 0.54 0.73 (0.08-0.99)f
-df 8 8 (8-8)f
a“High” life satisfaction indicates that the patient has all 5 of the following conditions present: a sense of completion, a sense of progress towards completion,
acceptance of the situation, inner strengths that can be encouraged/nurtured AND a positive outlook. “Low” life satisfaction” indicates that one or more of the
5 conditions are absent in the patient.
bCHESS = Changes in Health and End-Stage Disease Signs and Symptoms.
c“Sleep disorders” is a composite (summative) measure based on two items: too little sleep (5 severity levels ranging from 0 to 4) and too much sleep
(5 severity levels ranging from 0 to 4). “Severe” sleep disorders represent scores of 4+, “moderate” are scores of 2 or 3, and “minimal” are scores of 0 or 1.
dCPS = Cognitive Performance Scale.
eN/S = Not significant at alpha = 0.05 level.
fMean (Minimum-Maximum).
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months (n = 2547). Table 3 (last column) provides the
regression results for the model including CHESS and
prognostic awareness, and shows that the results were
similar to the model including CHESS only (first
column). An important finding was that prognostic
awareness was not a risk factor associated with depressive
symptoms. We also found that life satisfaction met
Frazier et al.’s [57] four mediation conditions, specifically:
significant relationships existed between prognostic
awareness and both the DRS (pooled p = 0.03) and life
satisfaction (pooled p < 0.0001), a significant relationship
existed between life satisfaction and the DRS (pooled
p < 0.0001), and the relationship between prognostic
awareness and the DRS was significantly reduced once life
satisfaction entered the model (pooled z statistic for
mediation effect = 6.82, which exceeds 1.96, the p = 0.05
significance level). Therefore, prognostic awareness may
not be a significant risk factor because life satisfaction
mediates its effect on depressive symptoms. However,
prognostic awareness may have an important indirect
effect on depressive symptoms, given the nature and
significance of its relationship with life satisfaction. For
example, our data indicate that life satisfaction was
significantly stronger among those that were aware of
their prognosis (χ2 = 98.11, p < 0.0001).
Discussion
The prevalence of depressive symptoms was 9.8% in the
complete case and multiple imputation samples (9.4% in
full sample). This may underestimate the true rate, given
that depression is often under-diagnosed in palliative
populations [1], and the exclusion of somatic symptoms
from the DRS may miss patients with genuine physical
symptoms of depression. However, our results show that
Figure 1 Average Depression Rating Scale (DRS) scores by estimated prognosis. (Males versus Females), Legend: Female ,
Male .
Figure 2 Average Depression Rating Scale (DRS) scores by CHESSa Scale Score. (Males versus Females), Legend: Female ,
Male . aChanges in Health and End-Stage Disease Signs and Symptoms.
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Table 3 Risk factors associated with depressive symptoms (DRS 3+) comparison of multiple imputation analyses models
Independent variable Model with CHESSb (n = 5144)
Pooled odds ratio (Pooled
95% confidence limit)
Model with Prognosis (n = 5144)
Pooled odds ratios (Pooled
95% confidence limit)
Model with CHESSb and prognostic
awareness (n = 2547) Pooled odds
ratios (Pooled 95% confidence limit)
Life satisfactiona
Low 3.01 (2.37-3.82) 2.58 (1.95-3.42) 3.62 (2.70-4.85)
High Reference Reference Reference
CHESSb or Prognosis
- Imminent (days) - 1.97 (1.32-2.94) -
2+ - < 6 weeks 2.122 (1.42-3.18) 1.47 (1.13-1.91) 1.71 (1.05-2.80)g
0-1 -6 + weeks, < 6mths Reference Reference Reference
Sleep disordersc
Severe 2.56 (2.05-3.19) 2.67 (2.03-3.52) 2.56 (1.93-3.39)
Moderate 1.56 (2.06-1.18) 1.82 (1.31-2.53) 1.35 (0.94-1.96)
Minimal Reference Reference Reference
Pain scale
2+ 1.73 (1.35-2.22) 1.69 (1.25-2.28) 2.09 (1.52-2.87)
0-1 Reference Reference Reference
Signs of caregiver distress
Yes 2.01 (1.62-2.51) 1.71 (1.29-2.26) 1.41 (1.08-1.85)
No Reference Reference Reference
Gender
Female 1.37 (1.11-1.68) 1.47 (1.14-1.90) 1.41 (1.09-1.81)
Male Reference Reference Reference
Cognitive impairment
CPSd 2+ 1.45 (1.13-1.87) 1.71 (1.12-2.62) 1.39 (1.04-1.85)
0-1 Reference Reference Reference
Gastrointestinal symptoms
Moderate-Severe 1.27 (1.03-1.55) 1.37 (1.06-1.76) N/Se
Minimal Reference Reference
# Co-morbidities
5+ N/Se 1.79 (1.24-2.59) N/Se
3-4 1.17 (0.90-1.51)
0-2 Reference
Supportive family
No strong family support N/Se N/Se 1.99 (1.20-3.30)
Strong family support Reference
Goodness of fit
C statistic (ROC curve) 0.77 (0.75-0.77)f 0.75 (0.74-0.76)f 0.76 (0.75-0.76)f
Hosmer & Lemeshow -χ2 5.27(1.5-14.1)f 7.89 (2.2-16.9)f 9.25 (3.0-16.9)f
-p 0.73 (0.08-0.99)f 0.49 (0.03-0.98)f 0.37 (0.03-0.93)f
-df 8 (8-8)f 8 (8-8)f 8 (8-8)f
a“High” life satisfaction indicates that the patient has all 5 of the following conditions present: a sense of completion, a sense of progress towards completion,
acceptance of the situation, inner strengths that can be encouraged/nurtured AND a positive outlook. “Low” life satisfaction” indicates that one or more of the
5 conditions are absent in the patient.
bCHESS = Changes in Health and End-Stage Disease Signs and Symptoms.
c“Sleep disorders” is a composite (summative) measure based on two items: too little sleep (5 severity levels ranging from 0 to 4) and too much sleep
(5 severity levels ranging from 0 to 4). “Severe” sleep disorders represent scores of 4+, “moderate” are scores of 2 or 3, and “minimal” are scores of 0 or 1.
dCPS = Cognitive Performance Scale.
eN/S = Not significant at alpha = 0.05 level.
fMean (Minimum-Maximum).
gAssumes a CHESS cutoff of 3+ versus <3 (to improve discriminatory power in this smaller sample focused on patients with prognosis < 6 months).
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depressive symptoms are not inevitable or integral to the
dying process [3,22]. While prevalence rates in palliative
patients are typically higher than the 2-5% found in the
general population [61], a recent review of depression in
cancer patients [8] cited lower rates similar to those
reported using the DRS in home care [62]. Also, few
studies have examined depression in palliative patients
treated at home, as we have done. One study reported a
depression rate of 13% in home care patients compared
to 33% for those treated in the hospital [32], but more
research is needed to better understand mental health
outcomes in home care settings.
Regarding the risk factors associated with depressive
symptoms, complete case and multiple imputation
analyses agreed on the selection of six factors: life
satisfaction, mortality (measured by CHESS or prognosis),
sleep disorders, pain, caregiver distress and gender.
The factors other than gender and mortality are
amenable to clinical intervention, thus we focus on these.
Life satisfaction was the risk factor with the strongest
association and, in this study, is a multidimensional
construct that includes prognostic acceptance, sense of
completion of personal goals/responsibilities, possession
of inner strengths, and possession of a positive outlook . It
is not surprising that the last two constructs, positive
outlook and inner strength, are associated with fewer
depressive symptoms. There is also evidence that the
other constructs are linked to depression. A study of 381
palliative cancer patients found that those who did not
accept their prognosis were more likely to have a diagnosis
of depression or anxiety disorder [29,63]. Breitbart [64]
sees acceptance of death as critical to many outcomes in
palliative patients, and as a result, he recommends that
this be a key goal of palliative care programs. Achieving a
sense of completion of life goals/responsibilities was iden-
tified as among the most important attributes of preparing
for end-of-life by patients, families, caregivers and health
care providers [65]. Some psychotherapeutic interventions
have shown promise in helping patients achieve a sense of
completion, including the Outlook intervention [66] and
dignity therapy [67]. Studies suggest that treatment
control may be a key factor in maintaining continued
optimism [68], suggesting that clinicians should emphasize
the positive aspects of treatments.
Physical symptoms such as sleep disorders, pain and
gastrointestinal disorders (identified in the multiple
imputation analyses) were also risk factors associated
with depressive symptoms in our study. Other research
confirms the linkage of these symptoms with depression
[2,5,12,20,21,69,70]. Further evidence of the association
between sleep disturbance and depression comes from
the clustering the former shows with depression [71],
and the widespread recognition of it as a symptom of
depression, leading to its inclusion in depression scales
like the Beck Depression Inventory II (tiredness/fatigue)
[72] and the Hamilton Depression Scale (insomnia) [73].
The cross-sectional nature of our study does not allow for
the determination of directionality, therefore, physical
symptoms may be the reason patients become depressed,
or depressed patients may focus more on their physical
symptoms. Other studies confirm this directional
uncertainty, particularly for sleep and gastrointestinal
disorders [4,5,74]. However, physical symptoms are also
intrinsic burdens normally treated to alleviate suffering in
palliative patients, regardless of their potential impact on
depression. The challenge is choosing medications to treat
physical symptoms with careful regard to the patient’s
comorbid conditions and the goals of the palliative
care program [75]. For example, a review of existing
medications is one of the first things done in treating
cognitive impairment, a symptom that is like sleep,
pain and gastrointestinal disorders in that it is often
present in palliative patients [71] and among the risk
factors for depressive symptoms [75,76].
Caregiver distress was a risk factor in our study. Other
studies using the DRS as a measure of depression have
found the same result [77,78]. The broader research on
depression and dementia indicates that patient depression
is one of the main causes of caregiver stress [79]. Some
studies have shown that behavioral interventions that
target the patient and include caregiver participation
can reduce depression in both groups [35]. Other studies
show that the provision of support to caregivers to improve
their coping strategies, with or without interventions for
the patient, positively influenced the quality of life of
dementia patients [80]. Higher odds of distress have
also been observed in caregivers that provide more
informal support [81], which is the case in our sample too,
and suggests that providing instrumental support to
caregivers and integrating informal and formal services
may reduce caregiver distress.
Cognitive impairment was associated with depressive
symptoms in the multiple imputation but not complete case
analyses. Multiple imputation, by correcting for increased
chance variation in complete cases, should generate
more unbiased, and thus reliable, results [54]. There
is also considerable evidence from other studies that
cognitive impairment and depression are syndromes that
co-exist, particularly in older adults and/or terminally-ill
[9,35,45,71,75,82]. The direction of the association between
the two is what remains unclear, because both have
overlapping symptoms, reciprocal effects and shared
etiologies [35,79,83]. This nevertheless suggests that
treating cognitive impairment may reduce depression.
Non-pharmacologic methods aimed at alleviating pre-
cipitating factors are recommended as the first form
of intervention to treat cognitive impairment, because
they have little to no downside and show high rates
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of reversibility in some groups (e.g., 50% reversibility in
patients with advanced cancer) [74-76]. Precipitating factors
include dehydration, poor nutrition, inadequate pain con-
trol, positioning that causes pressure ulcers or thrombosis,
poor lighting, sleep disruption, high noise levels, absence of
orienting influences, and lack of family involvement in
patient care [76]. Pharmacologic interventions are also
routinely used, even though no antipsychotic drugs
have yet been approved by the US Food and Drug
Administration for treatment of cognitive impairment [74].
Finally, we note that prognostic awareness was not a
risk factor for depressive symptoms in the multivariate
model, despite its strong bi-variate association with the
DRS, and its linkages with depression in other studies
[26]. Life satisfaction was found to mediate the main
effect of prognostic awareness on the DRS. However,
there may be an indirect impact of prognostic awareness
on the DRS through its relationship with life satisfaction.
This relationship in part reflects the dependency of
prognostic acceptance (a component of life satisfaction)
on awareness, since people need to be aware of something
in order to accept it. However, the relationship may be
more complex and involve other factors (e.g., spirituality,
existential distress). More research is needed, perhaps
using path analysis, to better understand the complex
relationship between depression, prognostic awareness,
and acceptance and what influence each of these has on
mental health.
We acknowledge several limitations that influence the
interpretation of the study results. The cross-sectional
design is one of this study’s primary limitations as it does
not allow us to determine causality. Future studies should
use longitudinal data where possible. The independent
variables included in the analysis were also restricted to
those available from the interRAI PC. While most of the
potential risk factors identified in the literature were
captured in the assessment, some were unavailable, includ-
ing: financial concerns, spirituality and existential distress
(available but low response), and history of patient/family
depression [21]. This limitation also affected our ability to
fully explore the significance of prognostic awareness,
because this interRAI PC item pertained to a smaller
sample of patients. The resulting smaller sample may have
failed to capture the full variation in some variables and
may be subject to ascertainment bias (e.g., the factors
shaping prognostic awareness and its association with
the DRS may be different in patients having a shorter
prognosis). We also did not employ diagnostic interviews
(the “gold standard”) to identify depression. However, the
DRS has been shown to be reliable for use as a clinical
screen for depression, having been validated against
psychiatric diagnoses [36] and validated in the palliative
care population. We did not have information on medica-
tion use, thus the prevalence rate of depressive symptoms
observed in our study may underestimate the true
underlying rate due to patients’ use of antidepressants.
Despite these limitations, this study has a number of
strengths. One strength is the large sample size, which
enhances the reliability of our results and overcomes the
high non-participation rates in other studies [6]. We also
included a large number of covariates, which helps to
identify the most significant risk factors for depressive
symptoms, and can assist clinicians and care providers in
understanding how best to screen for and treat depression
in this population.
Conclusions
This paper examined the covariates associated with depres-
sive symptoms in palliative home care patients. While more
research is needed to confirm our findings and determine
causality, the results nevertheless highlight potential risk
factors, most of which are amenable to clinical intervention
and emphasized in palliative care programs. For example,
pain, sleep and gastrointestinal disorders were significant
risk factors in our study, and most palliative care programs
aim to alleviate these and physical suffering generally. The
challenge is treating physical symptoms concomitantly with
the comorbidities often seen in palliative patients, such as
cognitive impairment (also a risk factor in our study) that is
caused or worsened by medications used to treat physical
symptoms. Another key implication of our study’s results is
providing coping-strategy-instrumental-based support to
caregivers. Though often overlooked in traditional medical
systems, caregiver needs fit within the palliative care
philosophy of treating the patient as part of a larger social
system. Life satisfaction may be the most challenging to
address, likely requiring interventions that target key
constructs such as emphasizing the positive aspects of
treatments to encourage optimism, using psychotherapeutic
interventions to help patients achieve a sense of comple-
tion, and assisting patients with acceptance of their death.
Since acceptance is individualistic, consideration must be
given to individual preferences for ambiguity about
the future and details on illness [68]. Finally, gender and
mortality were risk factors in our study and others
[2,9,25,84], but they are not modifiable. Their relevance lies
in ensuring that resources are available to more frequently
screen females and patients closer to death.
Additional file
Additional file 1: Table S1. Definition of independent variables and
response categories [38,39,84].
Competing interests
The authors declare that they have no competing interests.
Fisher et al. BMC Palliative Care 2014, 13:10 Page 11 of 13
http://www.biomedcentral.com/1472-684X/13/10
Authors’ contributions
KF conceived of the study, designed the study, conducted the statistical
analysis and interpretation of the data, and drafted the manuscript. DG
assisted with the conception and design of the study, reviewed the statistical
analysis and interpretation of the data, and critically revised drafts of the
manuscript. HS reviewed the design of the study and interpretation of the
data, and critically revised drafts of the manuscript. KB and SF critically
revised drafts of the manuscript. All of those who critically revised drafts of
the manuscript made important contributions to its intellectual content. TS
was responsible for acquisition of the data, and reviewed and approved the
final draft of the manuscript. All authors have read and given their final
approval of the submitted manuscript.
Acknowledgements
The authors gratefully acknowledge the participating Community Care
Access Centres in Ontario (Canada) and their staff who were involved in data
collection and were invaluable in making this project a success. This study
was funded by the Institute for Clinical Evaluative Sciences (ICES).
Author details
1School of Nursing, McMaster University, 1280 Main Street West, Hamilton,
ON K8S 4L8, Canada. 2Department of Oncology, McMaster University, 699
Concession Street, 4th Floor, Room 4-229, Hamilton, ON L8V 5C2, Canada.
3Medical Biology Centre, 97 Lisburn Road, Belfast BT9 7BL, UK. 4School of
Public Health and Health Systems, University of Waterloo, 200 University
Avenue West, Waterloo, ON N2L 3G1, Canada. 5Department of Sociology,
Nipissing University, 100 College Drive, Box 5002, North Bay, ON P1B 8 L7,
Canada. 6Department of Kinesiology and Physical Education, Wilfrid Laurier
University, 75 University Avenue West, Waterloo, ON N2L 3C5, Canada.
Received: 29 July 2013 Accepted: 3 March 2014
Published: 17 March 2014
References
1. Mitchell AJ, Chan M, Bhatti H, Halton M, Grassi L, Johansen C, Meader N:
Prevalence of depression, anxiety, and adjustment disorder in
oncological, haematological, and palliative-care settings: a meta-analysis
of 94 interview-based studies. Lancet Oncol 2011, 12:160–174.
2. Lo C, Zimmerman C, Rydall A, Walsh A, Jones JM, Moore MJ, Shepherd F,
Gagliese L, Rodin G: Longitudinal study of depressive symptoms in
patients with metastatic gastrointestinal and lung cancer. J Clin Oncol
2010, 28(18):3084–3089.
3. Lichtenthal WG, Nilsson M, Zhang B, Trice ED, Kissane DW, Breitbart W,
Prigerson HG: Do rates of mental disorders and existential distress
among advanced stage cancer patients increase as death approaches?
Psychooncology 2009, 18:50–61.
4. Rhondali W, Perceiau E, Berthiller J, Saltel P, Trillet-Lenoir V, Tredan O, Coulon JP:
Frequency of depression among oncology outpatients and association with
other symptoms. Support Care Canc 2012, 20:2795–2802.
5. Goodwin L, Lee W, Price A, Rayner L, Monroe B, Sykes N, Hansford P,
Higginson IJ, Bruera E, Filbet M: Predictors of non-remission of depression
in a palliative care population. Palliat Med 2011, 26(5):683–695.
6. Hotopf M, Chidgey J, Addington-Hall J, Ly KL: Depression in advanced disease:
a systematic review part 1. Prevalence and case finding. Palliat Med 2002,
16:81–97.
7. Wasteson E, Brenne E, Higginson IJ, Hotopf M, Lloyd-Williams M, Kaasa S,
Loge JH: Depression assessment and classification in palliative cancer
patients: a systematic literature review. Palliat Med 2009, 23(8):739–753.
8. Walker J, Hansen CH, Martin P, Sawhney A, Thekkumpurath P, Beale C,
Symeonides S, Wall L, Murray G, Sharpe MO: Prevalence of depression in
adults with cancer: a systematic review. Ann Oncol 2013, 24:895–900.
9. Szczerbinska K, Hirdes JP, Zyczkowska J: Good news and bad news:
depressive symptoms decline and undertreatment increases with age in
home care and institutional settings. Am J Geriatr Psychiatr 2013,
20(12):1045–1056.
10. Knopf K, Head B: "As if the cancer wasn't enough…". J Hosp Palliat Nurs
2012, 14(5):319–329.
11. Laird BJ, Boyd AC, Colvin LA, Fallon MT: Are cancer pain and depression
independent? Psychooncology 2009, 18:459–464.
12. Lloyd-Williams M, Dennis M, Taylor FA: A prospective study to determine
the association between physical symptoms and depression in patients
with advanced cancer. Palliat Med 2004, 18:558–563.
13. Satin JR, Linden W, Phillips MJ: Depression as a predictor of disease
progression and mortality in cancer patients. Cancer 2009, 115:5349–5361.
14. Rosenfeld B: Assisted suicide, depression and the right to die. Psychol Publ
Pol Law 2000, 6(2):467–488.
15. DiMatteo MR, Lepper HS, Croghan TW: Depression is a risk factor for
noncompliance with medical treatment: meta-analysis of the effects of
anxiety and depression in patients with advanced cancer. Arch Intern
Med 2000, 160(14):2101–2107.
16. Cukor D, Rosenthal DS, Jindal RM, Brown CD, Kimmel PL: Depression is an
important contributor to low medication adherence in hemodialyzed
patients and transplant recipients. Kidney Int 2009, 75:1223–1229.
17. Hart SL, Hoyt M, Diefenbach M, Anderson DR, Kilbourn KM, Craft LL, Steel JL,
Cuijpers P, Mohr DC, Berendsen M, Spring B, Stanton AL: Meta-analysis of
efficacy of interventions for elevated depressive symptoms in adults
diagnosed with cancer. J Natl Canc Inst 2012, 104(13):990–1004.
18. Irving G, Lloyd-Williams M: Depression in advanced cancer. Eur J Oncol
Nurs 2010, 14:395–399.
19. Rayner L, Price A, Evans AE, Valsraj K, Hotopf M, Higginson IJ:
Antidepressants for treatment of depression in palliative care: systematic
review and meta-analysis. Palliat Med 2011, 25(1):36–51.
20. Rodin G, Lo C, Mikulincer M, Donner A, Gagliese L, Zimmerman C:
Pathways to distress: the multiple determinants of depression,
hopelessness, and the desire for hastenend death in metastatic cancer
patients. Soc Sci Med 2010, 68:562–569.
21. Noorani NH, Montagnini M: Recognizing depression in palliative care
patients. J Palliat Med 2007, 10(2):458–464.
22. Rayner L, Lee W, Price A, Monroe B, Sykes N, Hansford P, Higginson IJ,
Hotopf M: The clinical epidemiology of depression in palliative care and
the predictive value of somatic symptoms: cross-sectional survey with
four-week follow-up. Palliat Med 2010, 25:229–241.
23. Mystakidou K, Tsilika E, Parpa E, Smyrniotis V, Galanos A, Vlahos L: Beck
depression inventory: exploring its psychometric properties in a
palliative care population of advanced cancer patients. Eur J Canc Care
2007, 16:244–250.
24. Hayes RD, Lee W, Rayner L, Price A, Monroe B, Hansford P, Sykes N, Hotopf M:
Gender differences in prevalence of depression among patients receiving
palliative care: the role of dependency. Palliat Med 2011, 26(5):696–702.
25. Ryan T, Ingleton C, Gardiner C, Parker C, Gott M, Noble B: Symptom burden,
palliative care need and predictors of physical and psychological
discomfort in two UK hospitals. BMC Palliat Care 2013, 12(11):1–9.
26. Chochinov HM, Tataryn DJ, Wilson KG, Enns M, Lander S: Prognostic
awareness and the terminally ill. Psychosomatics 2000, 41(6):500–504.
27. Ray A, Block SD, Friedlander RJ, Zhang B, Maciejewski PK, Prigerson HG: Peaceful
awareness in patients with advance cancer. J Palliat Med 2006, 9:1359–1368.
28. Kolva E, Rosenfeld B, Pessin H, Breitbart W, Brescia R: Anxiety in terminally Ill
cancer patients. J Pain Symptom Manage 2011, 42(5):691–812.
29. Wilson K, Chochinov HM, Skirko MG, Allard P, Chary S, Gagnon PR,
MacMillan K, De Luca M, O'Shea F, Kuhl D, Fainsinger I, CLinch JJ:
Depression and anxiety disorders in palliative cancer care. J Pain
Symptom Manage 2007, 33(2):118–129.
30. Soldato M, Liperoti R, Landi F, Carpenter IG, Bernabei R, Onder G: Patient
depression and caregiver attitudes: results from the AgeD in HOme Care
study. J Affect Disord 2008, 106:107–115.
31. Hirdes JP, Freeman S, Frise Smith T, Stolee P: Predictors of caregiver
distress among palliative home care clients in Ontario: evidence based
on the interRAI Palliative Care. Palliat Support Care 2012, 10:155–163.
32. Austin P, Wiley S, Mcevoy PM, Archer L: Depression and anxiety in
palliative care inpatients compared with those receiving palliative care
at home. Palliat Support Care 2011, 9:393–400.
33. Smith TF, Steel K, Fries BE, Morris JN, Belleville-Taylor P, Curtin T, Frijters D,
Hirdes J, Lgunggen G, Murphy K, Nonemaker S, Rabinowitz T, Ribbe M,
Topinkova E: interRAI Palliative Care (PC) Assessment Form and User's
Manual. In Rockport, Massachusets. USA: Open Book Systems (OBS) Inc; 2010.
34. Canadian Institute for Health Information: Development of National
Indicators and Reports for Home Care–Phase 2. In Indicator Descriptions.
Ottawa, ON: Canadian Institute for Health Information; 2002.
35. Raskind M: Diagnosis and treatment of depression comorbid with
neurologic disorders. Am J Med 2008, 121(11, Supplement 2):S28–S37.
Fisher et al. BMC Palliative Care 2014, 13:10 Page 12 of 13
http://www.biomedcentral.com/1472-684X/13/10
36. Burrows AB, Morris JN, Simon SE, Hirdes JP, Phillips CD: Development of an
MDS-based depression rating scale for use in nursing homes. Age Ageing
2000, 29:165–172.
37. Fisher KA, Frise Smith T, Brazil K, Seow H, Guthrie D: Validity of the
depression rating scale in a palliative care population. Submitted Social
Indicators Research (Awaiting Results Peer Rev) 2013:1–24.
38. Morris JN, Fries BE, Mehr DR, Hawes C, Mor V, Lipsitz L: MDS cognitive
performance scale. J Gerontol Ser A Biol Sci Med Sci 1994, 49(4):M174–M182.
39. Morris JN, Fries BE, Morris SA: Scaling ADLs within the MDS. J Gerontol A
Biol Sci Med Sci 1999, 54A(11):M546–M553.
40. Fries BE, Simon SE, Morris J: Pain in US nursing homes: validating a pain
scale for the minimum data set. Gerontologist 2013, 41:173–179.
41. Hirdes JP, Frijters DH, Teare GF: The MDS-CHESS scale: a new measure to
predict mortality in institutionalized older people. J Am Geriatr Soc 2003,
51:96–100.
42. Armstrong JJ, Stolee P, Hirdes JP, Poss JW: Examining three frailty
conceptualizations in their ability to predict negative outcomes for
home-care clients. Age and Ageing 2010, 39(6):755–758.
43. Gadermann AM, Guhn M, Zumbo BD: Estimating ordinal reliabiltiy for
Likert-type and ordinal item response data: a conceptual, empirical, and
practical guide. Pract Assess Res Eval 2012, 17(3):1–13.
44. Flora DB, Curran PJ: An empirical evaluation of alternative methods of
estimation for confirmatory factor analysis with ordinal data.
Psychol Meth 2004, 9:466–491.
45. Mystakidou K, Parpa E, Tsilika E, Panagiotou I, Zygogianni A, Giannikaki E,
Gouliamos A: Geriatric depression in advanced cancer patients: the effect of
cognitive and physical functioning. Geriatr Gerontol Int 2013, 13:281–288.
46. Polyakova M, Sonnabend N, Sander C, Mergl R, Schroeter ML, Schroeder J,
Schonknecht J: Prevalence of minor depression in elderly persons with
and without mild cognitive impairment: a systematic review. J Affect
Disord 2014, 152:28–38.
47. National Institute of Mental Health: Mental Health: A Report of the Surgeon
General. Rockville, Maryland; 1999.
48. Cahoon CG: Depression in older adults. Am J Nurs 2012, 112(11):22–30.
49. Janssen KJM, Donders ART, Harrell FE, Vergouwe Y, Chen Q, Grobbee DE,
Moons KGM: Missing covariate data in medical research: to impute is
better than to ignore. J Clin Epidemiol 2010, 63:721–727.
50. Penny KI, Atkinson I: Approaches for dealing with missing data in health
care studies. J Clin Nurs 2011, 21:2722–2729.
51. Schafer JL: Analysis of Incomplete Multivariate Data. London: Chapman &
Hall/CRC Press; 1997.
52. Donders ART, van der Heijden GJMG, Stijnen T, Moons KGM: Review: a
gentle introduction to imputation of missing values. J Clin Epidemiol
2006, 59:1087–1091.
53. Sterne JAC, White IR, Carlin JB, Spratt M, Royston P, Kenward MG, Wood AM,
Carpenter JR: Multiple imputation for missing data in epidemiological
and clincal research: potential and pitfalls. BMJ 2009, 338(b2393):1–11.
54. Finch WH: Imputation methods for missing categorical questionnaire
data: a comparison of approaches. J Data Sci 2010, 8:361–378.
55. Ratitch B, Lipkovich I, O'Kelly M: Combining analysis results from multiply
imputed categorical data. PharmaSUG 2013-Paper SP03 2013:1–10. website:
http://www.lexjansen.com/pharmasug/2013/SP/PharmaSUG-2013-SP03.pdf.
56. Moons KGM, Donders ART, Stijnen T, Harrell FE: Using the outcome for
imputation of missing predictor values was preferred. J Clin Epidemiol
2006, 59:1092–1101.
57. Frazier PA, Tix AP, Barron KE: Testing moderator and mediator effects in
counseling psychology research. J Couns Psychol 2004, 51:115–134.
58. Hosmer DW, Lemeshow S: Applied Logistic Regression. 2nd edition. Hoboken,
NJ: John Wiley and Sons Inc.; 2000.
59. Cook NR: Statistical evaluation of prognostic versus diagnostic models:
beyond the ROC curve. Clin Chem 2008, 54(1):17–23.
60. Steinhauser KE, Arnold RM, Olsen MK, Lindquist J, Hays J, Wood LL, Burton AM,
Tulsky JA: Comparing three life-limiting diseases: does diagnosis matter or
is sick, sick? J Pain Symptom Manage 2011, 42(3):331–341.
61. Patten SB: Progress against major depression in Canada. Can J Psychiatr
2002, 47:775–779.
62. Dalby DM, Hirdes JP, Hogan DB, Patten SB, Beck CA, Rabinowitz T, Maxwell CJ:
Potentially inappropriate management of depressive symptoms among
Ontario home care clients. Int J Geriatr Psychiatr 2008, 23:650–659.
63. Thompson GM, Chochinov HM, Wilson K, McPherson CJ, Chary S, O'Shea F,
Kuhl DR, Fainsinger RL, Gagnon PR, Macmillan KA: Prognostic acceptance
and the well-being of patients receiving palliative care for cancer. J Clin
Oncol 2009. 10.1200/JCO2009.22.9799, 5757-5762.
64. Breitbart W: Acceptance of Death as a Goal of Pallative Care, Presentation
(October 6, 2011). Amsterdam; 2011. Website: http://www.vumc.nl/
afdelingen-themas/151671/7182635/presentatieBreitbart.pdf.
65. Steinhauser KE, Christakis NA, Clipp EC, McNeilly M, Grambow S, Parker J, Tulsky
JA: Preparing for the end of life: preferences of patients, families, physicians
and other care providers. J Pain Symptom Manage 2001, 22(3):727–737.
66. Steinhauser KE, Alexander SC, Byock IR, George L, Tulskey JA: Seriously ill
patients' discussions of preparation and life completion: an intervention
to assist with transition at end of life. Palliat Support Care 2009, 7:393–404.
67. Chochinov HM, Hack TF, Hassard T, Kristjanson LJ, McClement S, Harlos M:
Dignity therapy: a novel psychotherapeutic intervention for patients
near the end of life. J Clin Oncol 2005, 23(24):5520–5525.
68. Innes S, Payne S: Advanced cancer patients’ prognostic information
preferences: a review. Palliat Med 2009, 23:29–39.
69. Spiegel D, Sands S, Koopman C: Pain and depression in patients with
cancer. Cancer 1994, 74:2570–2578.
70. Levin DN, Cleeland CS, Dar R: Public attitudes toward cancer pain.
Cancer 1985, 56:2337–2339.
71. Jimenez A, Madero R, Alonso A, Martinez-Marin V, Vilches Y, Martinea B,
Martinez B, Feliu M, Diaz L, Espinosa E, Feliu J: Symptom clusters in
advanced cancer. J Pain Symptom Manage 2011, 24(1):24–31.
72. Brouwer D, Mejer RR, Zevalkink J: On the factor structure of the beck
depression inventory-II: G is the key. Psychol Assess 2013, 25(1):136–145.
73. Olden M, Rosenfeld B, Pessin H, Breitbart W: Measuring depression at the
end of life - is the Hamilton depression rating scale a valid instrument?
Assessment 2009, 16(1):43–54.
74. Kang JH, Shin SH, Bruera E: Comprehensive approaches to managing
delirium in patients with advanced cancer. Canc Treat Rev 2013,
39:105–112.
75. Pellegrino L, Peters ME, Lyketsos CG, Marano CM: Depression in cognitive
impairment. Curr Psychiatry Rep 2013, 15(384):1–8.
76. Inouye SK: Delirium in older persons. N Engl J Med 2006, 354(11):1157–1165.
77. Hirdes JP, Freeman S, Smith TF, Stolee P: Predictors of caregiver distress
among palliative home care clients in Ontario: evidence based on the
interRAI Palliative Care. Palliat Support Care 2012, 10(3):155–163.
78. Soldato M, Liperoti R, Landi F, Carpenter IG, Bernabei R, Onder G: Patient
depression and caregiver attitudes: results from The AgeD in HOme
Care study. Journal of Affective Disorders 2008, 106:107–115.
79. Homma A, Tsuno N: What is the association between depression and
Alzheimer's disease. Expert Rev Neurother 2009, 9(11):1667–1683.
80. Cooper C, Mukadam N, Katona C, Lyketsos CG, Ames D, Rabins P, Engedal K,
Lima CD, Blazer D, Teri L, Brodaly H, Livingson G: Systematic review of the
effectiveness of non-pharmacological interventions to improve quality of
life of people with dementia. Int Psychogeriatr 2012, 24:856–870.
81. Hirst M: Carers distress: a prospective population-based study. Soc Sci
Med 2005, 61:697–708.
82. Walsh D, Rybicki L: Symptom clustering in advanced cancer. Support Care
Canc 2006, 14:831–836.
83. Panza F, Frisardi V, Capurso C, D'Introno A, Colacicco AM, Imbimbo BP,
Santamato A, Vendemiale G, Seripa D, Pilotto A, Capurso A, Solfrizzi V:
Late-life depression, mild cognitive impairment, and dementia: possible
continuum? Am J Geriatr Psychiatr 2010, 18(2):98–116.
84. Madden D: Gender difference in mental well-being: a decomposition
analysis. 99. Soc Indicat Res 2010, 99(1):101–114.
doi:10.1186/1472-684X-13-10
Cite this article as: Fisher et al.: Prevalence and risk factors of depressive
symptoms in a Canadian palliative home care population: a cross-
sectional study. BMC Palliative Care 2014 13:10.
Fisher et al. BMC Palliative Care 2014, 13:10 Page 13 of 13
http://www.biomedcentral.com/1472-684X/13/10
